This article aims to discuss how technological production has been affected by new organizational patterns of funding and evaluation, international transformations in terms of the reorganization of research centers, and changes in innovation practices. Researchers and scientists have had their activities redefined through new organizational formats that today are well-established. The purpose here is to verify the impacts that these tendencies have had on the scientific and technological production of Public Research Institutes. We analyzed the case of the Technological Research Institute (Instituto de Pesquisas Tecnológicas -IPT) and found that from the 1990s onwards, research institutions in Brazil internalized organizational forms that enabled them to place themselves in the international agenda as reputational agents, and that the IPT internalized an international agenda, hiring new services and with new budgets. The institutions of scientific research tended to align their interests with hegemonic devices and to withdraw the participation of agents not able to make explicit the new formulas for recognition in the scientific field.
Introduction
T his paper discusses how technological production has been suffering the effects of international transformations in terms of the institutional reorganization of research centers and changes in the development of funding for innovation practices.
Technicians and scientists, who have traditionally been central to technological development, have had their activities redefined through new organizational formats which today are well-established.
The globalization and internationalization of science represent tendencies that have strongly affected the constitution of social groups that lead technological practice in a global context. Today it is possible to detect global processes of connection among companies, laboratories and public research institutions creating science and technology, which are both localized and asymmetrical (Albert and Laberge, 2007; Gingras, 2002; Vessuri, 2008) . With this case study, we intend to analyze how innovation policies have interfered in the organizational criteria of the Institute and its scientific production, and where researchers and technicians stand regarding the new innovation policies. From a discussion on organizational logics, the transformations taking place in Public Research Institutions (Instituições Públicas de Pesquisa -IPPs) can be observed over time (Salles-Filho et al., 2000) .
Firstly, Science and Technology policy in Brazil will be discussed, as well as its implications for research activities. Then, the text will discuss the Brazilian IPPs, seeking to emphasize the historical changes they have been undergoing and how these imply an adherence to tendencies arising in the international context. Finally, the case of the IPT -an illustrative example of the internationalization of new scientific practices in the IPPs -will be briefly discussed. Noble's analysis (1988) of technological development in the US shows deep connections between the country's economic system, scientific culture and technological practice. In Noble's opinion, from the beginning of the 20th century, the US began to experience the emergence of a great military-industrial-scientific complex, whose internal coherence gradually solidified. The subsequent spread of this model to other countries and the globalization of Research & Development (R&D) led to a major shift in the relationship between science, technology and innovation practices.
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Electrical and chemical industries formed the cutting edge of this process as they synergistically interlinked industry and science for the first time in the 20 th century. Engineers, especially electrical and chemical ones, became the elite of this technological development as they began to hold highly significant positions in diverse strategic institutions such as universities, technical colleges and scientific organizations, and on the corporate boards of private enterprises.
The holding of these skilled positions meant that a specific sort of knowledge achieved a privileged position in major industrial segments and decisively influenced the areas of corporate governance and planning of university research and undergraduate programs in technological fields, especially engineering.
...engineers with scientific training, taken up by large corporations, merged the demands of monopoly capitalism and modern technology into a formal system. The modern management, which in engineering represented a shift in focus from the natural to the social realm, from the forces of production to social relations, was a deliberate attempt to alleviate the tension between the two, causing both to fit within the limits of monopoly capitalism. (Noble, 1988: 27) This systematization of activities involving a rational management of business, technical training, professionalization and participation in scientific organizations allowed some branches of engineering to control the structuring of a highly hierarchized and strategic field, reconciling economic, managerial and scientific interests in favor of monopoly capital. Engineering took on a position of undisputed leadership and started to disseminate its scientific values and technological design in different branches of the economy.
The behavior of public agencies, enterprises and universities points to a convergence of interests between previously dispersed elites.
A similar process took place in Brazil throughout the 20 th century, except engineering was extremely dependent -both politically and in terms of resources -on government departmentalism, which prevented it from getting its values across as fiercely as in the core countries (Kawamura, 1981) . After World War II, the radicalization of these trends and the influence of other agents were noticeable. There was a great increase in the participation by the military and public sectors in funding science and technological innovation. The US government's participation in establishing the technological agenda strengthened the elite group formed within the canons of electrical engineering and led to a connection of once-dispersed sectors, such as biophysics, biochemistry and other neighboring areas (Velho, 2011) .
In Latin America, North American institutions were vital for the development of strategic scientific areas. From the beginning of the 20 th century, the Rockefeller Foundation enabled staff training in health to take place, interacting intensely with national institutions and sending professionals for training abroad (Faria, 2007) . American scientific philanthropy, coupled with the modernizing impulse of our elites in the first decades of the 20 th century, is a successful example of international connections that enabled the development of an innovative project for health policy in an underdeveloped nation still aligned to a traditional way of living, institutionally speaking.
Economic globalization, which began mainly in the 1980s, had a dramatic impact on the reconfiguration of these ruling groups in terms of science and technology (Humbert, 2005 (Humbert, 2005: 275) In other words, dominant scientific groups present in the core nations began to establish a closer dialogue with the ruling groups of peripheral countries through the dissemination of expertise in technologically integrated laboratories, sharing patents and inputs.
The design of products with potential for global reach, the internal disputes at large corporations in bidding processes for the exploitation of technological products, and the growing rates of enrolment in educational institutions in different parts of the world allowed for opportunities to be shared, privileged groups to be trained in diverse centers and for decentralized decision-making. Large transnational firms began to experience what some analysts call technological diversification, a new way of integrating expertise and project development opportunities. According to Gomes's (2003) analysis:
Technological diversification became an important feature in TNCs to the extent that subsidiaries abroad have played specific roles in the functions of R&D, whether in the continued emphasis on the local process of innovation, or in developing organizational capital that allows them to integrate the technological activities of dispersed units. The increasing geographic dispersion of strategic assets drives the capacity of foreign subsidiaries, both with regard to horizontal growth -of communication across national borders -and in a vertical direction -one of systematic use of the technological expertise of the organization's several bases. Therefore, the object of research has increasingly moved away from the strategic benefits of using the emerging resources of a particular foreign subsidiary towards the advantages associated with continuous integration... IT has enabled subsidiaries to integrate in the central laboratories of the TNCs, providing them with conditions to develop and participate in other technological activities besides the traditional roles of adapting to processes and products" (Gomes, 2003: 268) The extensive literature on the internationalization of R&D, which points to the existence of several corporate strategies for scientific and technological development in several regions, shows the existence of a set of shared values across all the different influence levels of these sectors. Albert and Laberge (2007) (Baumgarten, 2008) . In other words, these authors indicate that the innovative elites of the public sector are those who best embody the established values of technological thinking on an international scale, arising mainly from the concepts of innovation systems and local production arrangements.
Science and Technology Policies in Brazil
In the 1950s, 60s and 70s, scientific and technological development was formally on the political agenda for Latin American countries, but this had little real effect in terms of sustaining and consolidating effective national projects. According to Vessuri (2008) , modernization was a recurring collective aspiration and a key policymaking idea for several Latin American countries. However, the research community was unable to ensure a self-sustaining growth process.
In the early 1990s, notes Vessuri (2008) , growth prospects for research groups in strategic sectors were undermined due to a hesitating private sector and increasing foreign debt. Until the 1970s, the international circulation of researchers had had an impact specifically upon certain fields of knowledge. However, its scope was restricted to certain economic sectors and had not yet extended to a more global coordination. Latin America's academic elites were still very much under the sway of the State apparatus, and science and technology policies displayed corporate behavior, rather than a dynamic and effective ability to set an agenda (Vessuri, 2008) .
Several authors have noted that there are still many economic and institutional challenges for producing technology in Latin America today. Thomas (2006) (Baumgarten, 2008) . Science and technology policy has traditionally been headed by the research community, located in public universities and state research centers. Even today, groups located in key positions in this community make the main decisions for science and technology policies in Brazil. According to Dagnino (2007) , the control that the research community exerted over national science and technology policy was very often related to corporative interests aiming to promote the self-preservation of certain groups and disciplines. To a certain extent, this strong presence of the research community in science and technology policymaking inhibited the participation of agents from the productive sectors.
This development model was not seen as successful in terms of providing favorable conditions for companies to introduce technological innovation practices, so Brazil's economic and technological elites sought to address the situation by proposing institutional and cultural changes.
More recently, Brazil's scientific output -particularly from its public universitieshas done better in terms of the impact of its publications worldwide. But growing scientific productivity has not boosted interaction with the productive sector (Matias- Pereira and Kruglianskas, 2005; Cassiolato and Lastres, 2000) .
Given the State's fiscal crises from the 1980s onwards and new emerging forms of research funding and international trends in recent decades, Brazil's technology sector has steadily become more autonomous compared to the scientific and academic sectors.
During President Lula's first term of office, an Industrial, Technological and Trade policy (PITCE) was introduced, and the Law of Innovation was passed (Law 10973/04). These efforts were necessary, but not sufficient in terms of altering innovation culture in Brazil.
Following in the footsteps of developed economies, a broad range of initiatives was required, with a new social deal for technology to include companies that historically had not invested in this field, universities resistant to market practices and the public bureaucracy. A new elite of policymakers has recently emerged in research institutes and development agencies, aiming to assess the science and technology sector and create specific arrangements for its funding and evaluation (Andrade and Moreira Jr., 2009) .
One aspect of these changes refers to the need to adopt an innovation agenda, which
was not an important part of science and technology policy until the 1990s. Technological innovation activities started with the formulation of integrated policies covering productive sectors, government, and technological research centers. In recent decades, there has been a major redefinition of these institutions in an attempt to internalize such practices in Brazil (Arbix, 2007) .
According to Plonsky (2005) , since the 1990s, Brazilian society has tried to build a more effective institutional background for innovation policies. The production of
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Technological and Foreign Trade Policy (PITCE) and the Law of Innovation during Lula's office were important but insufficient efforts to alter the lack of innovation culture in Brazil (See also Baumgarten, 2008) . The creation of sector-level research funding (Fundos Setoriais), the formulation of the Law of Innovation and the growing importance of business incubators with the consolidation of technology parks, all point to the tendency to integrate technological innovation experiences and practices (Lemos, 2000) . These policies have led to key articulations and higher productivity, but also significant asymmetries across different research areas, more specifically between basic research and leading-edge
technology. An analysis by Pacheco (2007) clearly points to this:
In the technological area, setting up sector-level funds was a new way of funding research in different areas by using non-budgetary funds. Although it involved important benefits for different areas, this initiative led to a significant division as it prioritized high-tech sectors and consequently withdrew funding from scientific research as such (Pacheco, 2007: 213) .
One of the most salient results of this policy was to make innovation a separate and self-referential subject in relation to scientific development. Based on Baumgarten's analysis, the distinction between science and technology interests is particularly clear when (...) around 70% of funds are allocated to technological development, and, given Brazil's current low capacity to demand technology resources, this creates an imbalance since supply far exceeds the level justified by demand (...) (Baumgarten, 2008: 217). This imbalance points to a situation that is increasingly visible in S&T policies, namely the trend toward separating these two fields. Several budgetary funds now tend to be allocated to fields that are clearly performing well in technological terms, to the detriment of science education and research.
Another sign of modifications to the concept of technological research and development can be seen in university research funding. Certain universities have recently introduced incentives for students to develop grant-aided projects that explicitly pursue technological innovation. This means that funds for science student grants from Brazil's federal research agency (CNPq) are being overseen by academics using them to develop projects in companies. The criteria of technological feasibility and synergy with business are thus becoming increasingly significant when allocating funds, providing grants or educating qualified staff. Science and technology do coexist, of course, but parameters for technical feasibility and assessment are being set by academic elites clearly attuned to leading-edge technology.
From the 1990s onwards, new innovation-fostering experiences started to call for industries to engage with this agenda. But partnerships must be arranged and states a number of specific aims: creating an environment for partnerships between universities, technological institutes and companies; incentivizing the involvement of science and technology institutions in the innovation process; and fostering innovation within companies. It also enables firms to be more present in the public sphere by sharing public and private infrastructure and human resources to drive technological research. More controversially, it also regulates conditions for researchers at public research institutions to develop technology projects, offering grants for innovation and additional salaries, as well as allowing start-up technology firms. Funds can be directly channeled towards firms developing innovative projects if they can prove reciprocal benefits and results.
These new rules for technological activity may subject the scientific agenda to business imperatives, and the sectors responsible for producing scientific knowledge might not obtain anything in return. All these demands and connections aim to respond to the commercialization of scientific practice now under way internationally, which has been affecting the course of the scientific and technological logic and determining different approaches to these trends (Lamy and Shinn, 2006) .
Organizational Trends in Brazilian Public Research Institutes
This section briefly discusses the historical context since Brazil's first Public Research Institutes (PRIs) were founded in the mid-19th century, showing five main periods or stages.
PRIs were founded in response to social problems and reflected the utilitarian interests of science in human health, agriculture and livestock rearing, and natural resources (Dagnino and Novaes, 2004) . In its early period, science had a close alliance with the rural elites and local bureaucracy, supporting an economic model based on exporting commodities. Different types of knowledge were produced for exporting commodities to Europe.
PRIs created under this dynamic fostered industrial development but the enhanced technologies were isolated upgrades, since there was no demand for linking technology with were given great importance in this period of growing demand from civil engineering and construction, and from other entrepreneurs (Gitahy, 2001: 687) . At this point, there were no fully developed connections across scientific institutions; science policies were not connected and subordinated to international capital (Baumgarten, 2008) .
The third period, coinciding with the military government from the 1960s until 1985, was the most vigorous in terms of the local technological development that was supposed to take Brazil to a higher level of industrialization (Dagnino and Novaes, 2004) . It was also a time of change (at least in rhetoric), in which Science and Technology (S&T) policy played a more strategic role. One example was the Médici government's first National Development Plan (locally known as I PND), spanning 1972 to 1974, which sought to reduce the need to import technology. Industrial competition came to be seen as not purely a matter of seeking economic growth, but also of keeping up with the technology led by foreign companies (Baumgarten, 2008) .
The Geisel government (1975) (1976) (1977) (1978) (1979) produced the second National Development Plan (II PND), incorporating guidelines from the previous plan. This time, the rhetoric actually materialized, and the Geisel government's industrial policy emphasized basic electronics for national security and defense (Baumgarten, 2008) . In this third period, the PRIs were Given this new situation, PRIs were forced to change tack. They had to diversify their sources for research funding, attract extra-budgetary sources of funds and pursue financial independence, which created a tendency to rebalance public goals and commercial interests. All these requirements pointed to an increasing need to improve management procedures and maximize results. From this point of view, these institutions clearly had to meet demands and redefine their forms of producing science and technology.
Materials and Methods
We shall now discuss how this process took place in the case of the Technological
Research Institute (IPT), thus identifying the ways in which these trends influenced staff relations and career arrangements involved in the production of technology. As we mentioned in the Introduction, the Technological Research Institute is an illustrative example of the internationalization of new scientific practices in the IPPs in Brazil.
This case study was conducted according to the following strategies: a) Searching for other studies that focused specifically on the IPT. These materials provided good information on the Institute's history and its working conditions over time (Gitahy, 2001; Gusmão, 1991; Mello, 2000; Salles-Filho et al., 2000) .
b) Collecting internal publications, such as development plans, books and some press releases. We collected some of these materials by searching the Institute's website, while others were found in the local library to which we had access. After collecting these different materials for our case study, we put together a brief history of the Institute over the decades. Then, we analyzed the new trends and their impacts using the perceptions collected in the interviews.
The Technological Research Institute (IPT) in Five Phases
The Technological Research Institute (IPT/USP) is a public institution pursuing technological research and innovation. Over recent decades, these organizational trends have been the object of research, and they provide an interesting example to discuss the internationalization of scientific knowledge and transformations in technological work.
The institutional trajectory of the IPT and the context of economic and social transformation over time prompted us to present the four phases in our research, as described below.
Phase one: laboratory
In the IPT's first institutional phase -from 1870 through the early 1920s -, it was merely a laboratory attached to the university; a means of responding to the demands of urban progress (Gitahy, 2001) . It was initially connected to the Material Resistance Bureau (locally denominated as "GRM") for the sole purpose of quality assurance in industry. In the 1920s, as the demand for technology increased, the GRM was replaced by a new body reflecting society's new paradigms: the Material Testing Laboratory (known as "LEM").
In terms of the professional activity of researchers and specialists, this period involved expanding roles and responsibilities. Full-time research positions were introduced, as well as partnerships with companies for specific activities. Fees were charged for services, and the first more systematic initiatives were taken to foster researcher specialization (Salles-Filho et al., 2000).
Phase two: founding the IPT
Phase 2 of the IPT's institutional history starts with its configuration as an independent body. In 1934, some months before the University of São Paulo (USP) was founded, the LEM became the Technological Research Institute (IPT). It took the legal form of an "autarchy", with its own assets and premises, based in the city of São Paulo, but retaining ties with the Polytechnic School (USP). There was much more involvement by private companies, which led to new areas of technical activity, such as metrology and chemistry (Salles Filho et al., 2000) . In this period, there was major growth in civil engineering and construction, which leveraged many of the projects developed by the IPT in the 1930s and 40s, and became its benchmark in the following decades. Kawamura (1981) shows that the IPT in this period became one of the main institutions boosting the status of professional engineers in Brazil, inasmuch as it routinized technical activities that had previously been dispersed and under-regulated. The IPT intervened between technical knowledge that was still poorly regulated by professional and scientific associations and an industrial system still poorly concatenated and heavily dependent on public funds. Engineers could work at the IPT without a highly skilled professional system, as could engineer-entrepreneurs in need of more consistent academic knowledge.
Phase three: development ideology and the military regime
The third phase corresponds to the institutional consolidation of the main activities (in this case, the construction industry) and the corresponding crisis in emerging fields, and lasted from the late 1940s until 1970. During this period, there were two particularly significant processes in Brazil: the 1950s, with an economic boom anchored by a development ideology; and the second period with the first National Development Plan (I PND) introduced by the military regime (Baumgarten, 2008 Accordingly, the IPT went on to develop relations with the market in a more organized and efficient manner, free from bureaucratic procedures that could hinder procurement of services or contracts, thus streamlining its activity (Salles Filho et al., 2000) . Salles Filho (2000) notes that this paradigm shift was not emulated by other PRIs, which gave the IPT great leeway in terms of projects attracting investment capital, as it became a public "company" or "enterprise".
In the 1980s, like most Brazilian PRIs, the IPT went through a period of crisis as
Brazil opened its markets to international capital and the simultaneous process of globalization. Many researchers left the IPT as professional prospects waned and competitive salaries in the market became more attractive to them. Research teams that had been consolidating since the 1970s lost several members and their technological vigor diminished (Gusmão, 1991) . Baumgarten (2008) notes that in 2000, S&T policy in Brazil was not immune to internationally prevailing trends towards commoditizing knowledge and privatizing research priorities, a trend that was also present in research carried out at the IPT. In the last quarter of the previous century, the IPT managed R&D projects for a number of private and public enterprises and charted a new pattern of scientific and technical activity.
Phase five (1990s): new trends
In this period, the tone was set for the privatization of all economic activity as part of the trend towards globalization, and there were a series of cuts in the IPT's budgets.
In 1995, to name one example of the IPT's technology partnerships with local firms, agreements to expand technological capacity and production processes were made with companies producing basic materials, such as steelmaker National Steel Company (Brazilian) and Brazilian Metals and Mining Company. 
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These initiatives demonstrated closer connections between the IPT, development agencies and Brazilian firms, with more effective programs for innovation. During this period, special attention was given to the Institute's relations with the external environment, steering activities and priorities for different sectors. In the mid-1990s, institutional reorganization gave rise to a business-unit structure at the Institute, and the application of a concept central to business management known as "strategic support units" (locally referred to by the acronym AES).
Strategic support units do not pose a new formal structure, but rather a new way of organizing research and services, enabling a more flexible departmentalized structure; incentivizing networked matrix system arrangements, which may consist of researchers from a single unit or from different units (Salles Filho et al., 2000: 266) .
Given its concern with financial dependence on the State, the IPT used this support-unit structure to introduce a new approach to market interests and the State, thus gaining more autonomy in terms of funding and financial management (Salles Filho et al., 2000) . As a business corporation, the IPT developed mechanisms to optimize internal management and ensure its institutional autonomy. Support units were critical at this point because they enabled the IPT to make strategic alliances with both public and private companies, thus reducing dependence and legitimizing its initiatives.
Therefore, in the 1990s, the Institute diversified into R&D in new sectors of science beyond civil engineering and construction, including biomedical research on biodegradable plastics and quality control checks for gas stations in the state of São Paulo to ensure compliance with National Petroleum Agency (ANP) requirements.
In the second half of the 1990s, the proportions of budget and non-budget sources of funds were reversed and prospecting more external business became crucial to sustainability (Salles Filho et al., 2000) . From 1995 through 1998, non-budgetary sources of funds jumped from 26% to 50%, while the state-government budget's contribution fell significantly from 74% to 50%.
Outside projects in the form of contracts and agreements signed by the Institute during the period accounted for a larger share of revenue, reflecting the IPT's post-1995 policy of encouraging new partnerships and funding arrangements (Salles Filho et al., 2000: 273) .
Public and private companies signed more contracts with the Institute, making it increasingly dependent on earning revenue on services demanded by external agents. External projects were therefore increasingly specified and detailed, whereas internal projects such as training programs were subject to less interference from higher instances. This 
Conditions and Careers for Technology Researches in the Recent Setting
In the early 2000s, many authors emphasized that innovation policies could lead to new conditions in technological development. There was a wide range of perspectives that pointed to the fact that the coming of the knowledge society would increase science production across different levels: national, regional and local. Lemos (2000) stated that globalization, linked to new markets and competitive standards, would rebuild technological production. For other authors, like Cassiolato and Lastres (2000) , Brazilian policy makers were implementing policies that would enable our science institutions to redefine their positions on an international scale. There was an optimistic perception of our capacity to internalize such tendencies and establish new parameters of technological innovation in the medium-term.
Our case study shows that this picture is not so clear. It is hard to determine whether these conditions for technological work might lead to an improvement in scientific institutions.
Recently, official research funding agencies have enabled academic researchers to be involved in companies and research institutes through specific arrangements or by providing grants. The emergence of this kind of program demands closer relations between university research and the demands of business, based on a new scientific-technical deal that has been made by these different sectors. One of the central issues in this debate is the emergence of technological entrepreneurship. The introduction of the Law of Technological Innovation in 2004 and incentives for development agencies to enable academics to work for companies means that interfacing between research and production is high on the current agenda.
The Sociology of Science has recently discussed the perspective of "antidifferentialism", in which scientific research and economic production in the globalized world have become so intertwined that their frameworks are now inseparable. Lamy and Shinn (2006) have discussed the response from French scientists and specialists when research was placed on a commercial basis by a new Technology Innovation Law. They noted a trend for scientist-entrepreneurs to join scientific practices with market ones in order to bpsr Thales Haddad Novaes de Andrade, Lucas Rodrigo da Silva and Leda Gitahy preserve the specific features of both fields. They describe researcher-entrepreneurs as showing both academic and business behaviors, so researchers and specialists need to adapt their interests to scientific and economic terms.
This discussion is interesting, since it calls into question the "antidifferentialist" thesis, while emphasizing the contingency of scientific behavior. Scientist-entrepreneurs often (…) alternate [between] an entrepreneurial system and an academic regime. Pointing to the existence of this mode of sequential coordination confirms the possibility of a non-pathological preservation of differences between science and the market (Lamy and Shinn, 2006: 49) .
It is not simply a question of showing that specialists and researchers incorporate commercial logic, note these authors. Certain fields are open to business investment so that new practices and interests coexist, taking the form of specific short-term measures, but this does not mean a total acceptance of market rules.
How do these issues present themselves to the IPT at present? It is interesting that specialists and researchers do not have clear positions on the implications of adhering to new forms of relationship between researchers and business. Despite the growing agenda of interpenetration between entrepreneurs and specialists, IPT professionals do not clearly say how they are involved in these forms of technical-scientific practice.
As part of this context in which the IPT started to alter its institutional logic and reorganize technological practices in the 1990s, the issue of researchers' conditions and careers came to the fore. Many researchers left the IPT in the 1990s and staff numbers fell from approximately 3,000 in the 1980s to 1,800 (Mello, 2000) . From 1994 to 1998, there was a significant drop of around 14% in the number of researchers and graduate assistants. This major loss in terms of scientific and technological leadership was not repaired in subsequent years.
From 2000 onwards, this situation became more critical. This diagnosis is clearly shown in the 2002 Master Plan, which notes the situation in which IPT units and coordinating bodies unanimously agree that the institute requires a policy on renovation and recycling for its workforce. Year after year, the Institute has been losing skilled technical and administrative personnel due to the lack of prospects in terms of salaries and careers, and to the State's contradictory policies. Therefore, the executive board is committed to preserving and renovating its critical mass, as well as readjusting it to the reality of the market (Plano Diretor, 2002: 17). Inability to tackle market competition is seen as a central aspect of this condition, and the Institute must find ways of attracting staff for technology work. Firstly, one item appeared in all unit assessments: human resources. Salaries are below levels prevailing in the market, so there is a lack of career prospects within the institution, procedures are slow and it is not hiring, so the IPT has been struggling to retain technical staff at the level of excellence expected by its clients.
This leads to concern for the future of the institution, which is heavily dependent on the technical capabilities of its staff. This is perhaps the most critical aspect the IPT is facing (IPT, 2002: 5 , emphasis in the original).
As the new century begins, there is a need for new initiatives related to hiring and training through competitive examinations and postgraduate programs to be developed within the Institute. One way of tackling this issue is through programs with graduate students and visiting researchers.
Another problematic aspect for sustainability is that the absence of a skilled marketing sector able to boost the visibility of its services diminishes the Institute's presence for its target segment of small and medium firms (IPT, 2002) . According to the researchers interviewed, there are still no regulatory principles for this activity within the Institute.
As of yet, there is no data showing use of the technological innovation legislation to bring technology projects into the Institute, and neither have researchers applied for leave of absence to set up firms (Silva, 2009) . One of the specialists interviewed said there is still a great sense of insecurity regarding technological entrepreneurship at several research institutions:
In an interview with an ITA (Technological Institute of Aeronautics) professor at a technology park, one of the questions was precisely on the Innovation Law, and he said that the law made him very insecure... he had been invited to work for a company and he wanted to do that, but when discussing this within the ITA, he felt that if he took leave, there might no longer be a place for him when he came back... so he talked about it, but did not feel secure... (Specialist 1).
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The Law of Technological Innovation is precisely meant to enable these forms of negotiation between research institutions, researchers and companies and to provide regulations for these exchanges. However, a culture has not yet taken root for more agents to be able to adjust their future commitments and predict their modes of scientific work. In other countries, these practices are more deeply rooted and routine, but in Brazil, institutions and researchers do not yet share the same parameters. This type of statement shows a situation of uncertainty and opposition between the institutional logic and patterns of knowledge transfer. There are still doubts within the Institute regarding whether or not it is feasible for agents to effectively fulfill professional requirements on the one hand, and stay updated in relation to the new rules on innovative activities on the other. These new rules are seen as necessary but at the same time, they change the reputational rules and forms of recognition among scientists and specialists. Alliances with business sectors may finally break down internal accords between researchers, setting new parameters for scientific competitiveness. In the words of one of the researchers concerned with these changing rules, they destabilize the beliefs involved in scientific activity.
The IPT (a PRI) uses açaí fruit to make.... a nano-particle that may be put into cosmetics... is it right for the IPT to be doing this just for Natura?...And if it is now right, should I see this as something likely to happen?... hence this malaise caused by a culture previous to a legal architecture seen as correct, objective, and now acceptable.... so that's it... These basically philosophical issues permeate these laws... when a decision is made that's it... no more. Professional embarrassment in relation to peers... legislation allows this! (Specialist 3).
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The introduction of these new forms of scientific and technological activity connecting institutes with the external environment will redefine practices and rules that can no longer handle more efficient connections. Whitley (2000) notes that scientific institutions that do not prepare their staff for these new forms of collective work will not be able to place themselves in a reputational structure that is more flexible and linked to the hegemonic logic of scientific production. The IPT must build a more flexible normative framework to handle these situations enabled by the Law of Technological Innovation.
Further adhesion becomes even more complex in light of the low level of concern among its researchers.
In order to help manage new investments, in July 2008 the IPT set up its Modernization Process Management Cell with the mission of defining more precise strategies for decision-making (REVISTA IPT -Research & Technology, 2009 ). The proposal is to make internal processes leaner with more streamlined decision-making.
Researchers show great concern for these practices and major infrastructure investments. Trends toward reformulated rules for research are not being matched by a greater involvement of skilled researchers acting in public institutions. Asked about the direction of these more recent internal rules, another researcher replied:
What I see is that this process of purchasing equipment did not arise from a strategic plan devised by the institution... it was not a plan that involved its staff.... researchers did not contribute their opinions... they just talked about equipment... we could say that this investment was not based on a strategic plan agreed with the Institute's management... (Specialist 3).
According to Whitley (2000) , the organizational conditions for researchers to become reputational agents able to set a scientific agenda for the institution have been eroding in recent times. The institutional environment created in this scenario does not create good conditions for employees to take part in these strategic plans. In interviews, researchers point out that new legislation on scientific and technological research and the large investment of funds in recent years has not been accompanied by innovative forms of discussing professional needs or negotiation around shared strategies.
Some work conditions still remain, keeping the researchers apart from the Institute's decision-making process. This organizational expansion of science and technology research and the Institute's participation in broader inter-sector partnerships is not happening concurrently with wider rules for internal dialogue and participation by different actors. Some groups of researchers are still not very aware of these management rules and cannot understand or keep up with technological production taking on more bureaucratic forms. According to Moreira et al. (2007) One of the main aspects mentioned in the interviews is that the creation of elaborate institutional management mechanisms has raised the visibility of the more business-like management initiatives. Whether or not these trends are directly affecting conditions for technological work is not so clear. For some researchers, there is still concern about the participation of the different sectors in devising these strategies:
When you create a tremendous structure in the IPT, of infrastructure for nanotechnology, with extremely high capital investment… you're creating what they call an innovation environment... you create an environment that brings in critical mass via competitive procedures for the IPT, and through BNDES investment, you are making...following a predetermined route, so I think that even we, who have been here at the IPT for longer, need to be better informed on this qualitative change that has occurred, if only to better understand what is happening and be able to gauge what we will be doing as a result... this ends up as very simplistic reasoning..."Ah! look... they're just finding money for equipment but not for salaries".. The new reality of internationalized scientific research points to the construction of more sophisticated and flexible managerial frameworks, but also poses problems for the technological conditions of work. The internalization of some new procedures within these organizations still produces tensions that cannot be overcome by management measures. The reputational positions involved in these struggles show that such organizations are still unable to stabilize their options.
These groups tend to redefine their positions, both as professional groups and as reputational agents aiming to rebuild this field. For Whitley (2000) , it is combining new management patterns with established status conditions that makes these disputes even harder to coordinate. In this sense, science institutions tend to impose some international conditions that reorganize ancient work practices and organizations worldwide.
In this case, science and technology policies may be conceived not just as an institutional investment, but rather as a specific way of redistributing reputations and skills.
Such tendencies are linked to a widespread change in research assessment that has taken place throughout Latin America. The IPT constitutes a good case for observing these new intellectual regimes emanating from international tendencies that are taking over in many emergent countries. 
Final Remarks
Technological internationalization, the integration of the innovation system, development of technology assessment methodologies and the strengthening of scientific management in the academies and scientific research institutions, along with new forms of financing, all attest to the fact that there is a new social framework for coordinating and managing the network of innovative activities.
The groups that lead science and technology seek to create conditions for a specific framework for technical interests, and constitute an elite on a global scale that has become autonomous in relation to established criteria of legitimacy.
Latin American countries in the 1950s and 60s were not able to keep up with the great scientific and technological boost in the central countries that had been stimulated by the tensions of the Cold War and the space race. At that time, the production of knowledge was more localized and less easily shared, which derailed effective interactions between research centers.
During the globalization era, there occurred an increased circulation of knowledge, and the possibility for greater participation of developing countries in the core of science.
However, the neoliberal agenda prevented the allocation of necessary resources, the institutions of scientific research stagnated, and the agenda of different countries could not keep up with the direction of new forms of knowledge production on a worldwide scale. 
